Climate change is likely to worsen many of the problems already facing coastal environments. Sea level change is one of the main threats to coastal areas. Improving its observation is essential to better understand and predict the behaviour of the coastal ocean. Altimetry provides a unique set of long-term measurements to characterize the evolution of sea level variability from the open to the coastal ocean.
INTRODUCTION
Monitoring the world's coastal oceans is an activity of immense importance, as an area of critical economic significance and as a complex system that can directly affect higly populated zones. The human-ocean interaction is complex and bidirectional. Coastal erosion, coastal flooding, water pollution, stress and degradation of coastal biodiversity are exacerbated by climate change [1] . Improved coastal observations are essential to better understand and predict the behaviour of the coastal ocean [2] . More than other geosciences, coastal research has historically faced difficulties in observing a complex and energetic environment. Coventional satellite altimetry, optimized for the open sea, undergoes a severe quality degradation for distance below 10 km of the coast (although effects can start at 50 km) because the presence of land distorts the radar echo and because of inaccuracies in the coastal correction [3] . During the last decade significant progress has been made [4, 5, 6, 7] to overcome these processing issues. However, we still lack knowledge and experience in the processing and understanding of the coastal satellite sea level observations, in region that are the main interface between our human society and the ocean. Our objective here is to take advantage of the significant progress that has been made in coastal altimetry during the past decade. X-TRACK is now a mature L3 1 Hz multi-mission product and its editing ant post-processing strategy allows to obtain more accurate data closer to the coast [8] . The ALES retracker is able to analyze more coastal altimeter waveforms than the standard processing, and then to retrieve significantly more reliable 20 Hz SLA data [7] . In the context of the bridging phase of the ESA's climate change initiative sea-level project (SL_cci) and acknowledging user needs we are now producing L3 multi-mission product for Jason-1 and Jason-2, combining the better spatial resolution provided by high-rate data, the better quality of ALES retracker products, the post-processing strategy of X-TRACK adapted to 20 Hz data, and refined geophysical corrections. The other altimetry missions will also be processed to obtain a multi-mission product after the current demonstration phase.
In this work, we show the example of the results obtained for the Mediterranean Sea.
DATA AND METHOD
For Jason-1 and Jason-2 missions, we computed the 20 Hz along-track sea surface height time series by merging X-TRACK and ALES altimetry processing tools.
X-TRACK software reprocesses in delayed time corrections and parameters from the geophysical data records provided by space agencies (GDR products) and combines them with the ALES data (range, sigma0 and sea state bias) to compute the sea surface height (SSH) following equation 1, after a robust editing of the measurements and corrections [8] .
(1)
The geophysical corrections used are given in Table  1 .
Corrections
Jason-1 / Jason-2
Ionosphere
From dual-frequency altimeter range measurements
Dry troposphere From ECMWF model
Wet troposphere GPD+ radiometer correction [9] Sea state bias ALES SSB [10] Solid tides From tide potential model [11] Pole tides From Wahr, 1985 [12] Loading effect From FES1999 [13] Atmospheric Correction From TUGOm 2D global models for periods smaller than 20 days [14] + Inverted barometer for periods greater than 20 days, derived from ECMWF pressure. Table 1 : List of altimetry corrections used in the computation of X-TRACK/ALES SLA.
Ocean Tide From FES 2014 [15]
Once the corrected SSH are derived a precise mean sea surface (MSS) is computed along a reference ground track at equally sampled points every 350 m. Finaly, the SLA time series are obtained by subtracting the MSS to the corrected SSH data. The two missions are then combined in a single homogeneous time series, Jason-1 has been connected to Jason-2's cycle 21 by subtracting the following regional bias to Jason-2 SLA: -6.124 cm for the Mediterranean Sea.
X-TRACK/ALES PRODUCT PERFORMANCE
X-TRACK/ALES 20 Hz product is already available over the ~15 year period of Jason-1&2 for 3 study coastal areas (Mediterranean Sea, North East Atlantic and West Africa). Despite having a much higher noise level than the classical 1 Hz data, 20 Hz measurements allow to recover more informations on coastal sea level variations. The combination of ALES and X-TRACK high-rate processing extends significantly the number of valid SLA computation several kilometers shoreward along the ground track.
For example, for Jason-2, the combined high rate X-TRACK/ALES product obtains 80% of valid sea level data at a distance of 1.2 km in average for the Mediterranean Sea region, instead of 1.4 km for the X-TRACK 20Hz alone and 5.2 km for the X-TRACK 1Hz version (fig 1) . Moreover compared to X-TRACK 20Hz based on the MLE4 retracker, X-TRACK/ALES product shows a more coherent and realistic variability in coastal SLA (fig 2) .
SCIENTIFIC APPLICATION: LONG-TERM COASTAL SEA LEVEL CHANGES IN THE MEDITERRANEAN SEA
The main objective of this project is to estimate the interannual and long-term evolution of sea level in In conclusion, the new X-TRACK/ALES high rate coastal altimetry product enable to study the sea level trend in the coastal zone significantly closer to the coast than the coventional Level 3 products. The resolution of the Level 4 products is too low to capture the coastal sea level changes (not shown).
The combined high rate X-TRACK/ALES product remains also robust and coherent in space in coastal zones and opens the way to new scientific results and applications. Figure 3 : Example of regional trend computed with the J1 and J2 combined mission X-TRACK/ALES HF product in the Mediterranean Sea.
CONCLUSION
Results clearly show the benefit of the new X-TRACK/ALES high rate product, improving the resolution of the sea level observations near the coasts with solid statistic. It provides more SLA estimates in the near-coastal zone, increasing the availability of data in the first 10 km. Thanks to a better editing from X-TRACK and the ALES retracker it makes it possible to quantify the evolution of sea level towards the coast up to 3 km, or even 1 km in the best case. The results obtained in the different regions will be compared as part of the CCI+ project (2019+).
